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(54) Braking power modulator for a bicycle brake 

(57) A braking power modulator 2 is provided for a 
bicycle brake to modulate a braking power correspond- 
ing to a stroke of an inner wire 10a of the brake cable 
10. The braking power modulator 2 is mounted midway 
along a brake cable 10 for the bicycle brake. The braking 
power modulator 2 is adjustable to provide different 
braking powers for different riders or different road con- 
ditions. The braking power modulator 2 basically in- 
cludes a tubular portion 20, a first blocking portion 22, 
a second blocking portion 24, a biasing member 26 and 
an adjusting member 28. The tubular portion 20 has a 
first end 30 and a second end 32 with a longitudinal axis 
extending therebetween. The first blocking portion 22 
has a first cable bore 46 and is coupled to the first end 
30 ol the tubular portion 20 for axial movement within 
the tubular portion 20 along a predetermined modulator 
stroke. The second blocking portion 24 has a second 
cable bore 66 and is movably coupled to the second end 
32 of the tubular portion 20. The biasing member 26 is 
disposed in the tubular casing 20 between the first and 
second blocking portions 22, 24 under a pre-loaded 
state with a pre-set compression force. The adjusting 
member 28 engages the biasing member 26 to change 
the pre-set compression force of the biasing member 28 
without changing the predetermined modulator stroke 
of the first blocking portion 22. 




Fig. 7 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This Invention generally relates to a braking 
power modulator for a bicycle brake device. More spe- 
cifically, the present invention relates to an adjustable 
braking power modulator, which can be mounted mid- 
way along a brake cable of a bicycle brake device to 
modulate a braking power corresponding to a stroke of 
an inner wire of the brake cable. The adjustable braking 
power modulator provides different braking powers to 
meet the needs of different riders or different road con- 
ditions. 

2. Background Information 

[0002] Bicycling is becoming an increasingly more 
popular form of recreation as well as a means of trans- 
portation. Moreover, bicycling has become a very pop- 
ular competitive sport for both amateurs and profession- 
als. Whether the bicycle is used for recreation, transpor- 
tation or competition, the bicycle industry is constantly 
improving the various components of the bicycle as well 
as the frame of the bicycle. One component that has 
been extensively redesigned is the bicycle brake. The 
bicycle brake has been redesigned to provide the rider 
with increased braking power. This increased braking 
power may be difficult for the inexperienced rider to con- 
trol. Specifically, a bicycle brake with a very large brak- 
ing power can possibly cause the bicycle wheel to lock 
up. This may cause the bicycle to skid. 
[0003] In order to assist inexperienced riders in oper- 
ating a bicycle brake, a braking power modulating de- 
vice can be added to the brake cable between the brake 
lever and the bicycle brake device. An example of a 
braking power modulator has been proposed in Taiwan- 
ese Patent Publication No. 335378, which published on 
July 1 , 1998. In addition, other solutions have been pro- 
posed, such as that disclosed in Taiwanese Patent Pub- 
lication No. 351315, titled "Brake Cable Structure with 
Buffering Effect", published on January 21 , 1999. 
[0004] The bicycle braking power modulating device 
disclosed in the aforementioned Taiwanese Patent Pub- 
lication No. 335378 is effective in changing the braking 
power to prevent the overly early lock of the rim by the 
brake shoes. However, the braking power modulating 
device has such a construction that braking power mod- 
ulating device must be integrally mounted on one of two 
brake arms of the brake device, the structure of the 
brake arm becomes complicated. Therefore, the manu- 
facturing cost and the price of the device are quite high, 
which is disadvantageous in terms of generalizing the 
use thereof. 

[0005] In the brake cable structure with a buffering ef- 
fect disclosed in the aforementioned Taiwanese Patent 



Publication No. 351315, a guiding housing is fixed to a 
brake arm or a brake lever and has a chamber with a 
predetermined depth for receiving a buffering block 
made of an elastomer and an end of an outer casing of 
s a brake cable. The buffering block has a central through 
hole for passing an inner wire of the brake cable. During 
the braking operation, the outer casing of the brake ca- 
ble is compressed to thereby compress the buffering 
block so that a resistance is produced by the buffering 
10 block. Thus, a longer response time and hence a buff- 
ering effect are produced when the brake lever is actu- 
ated for braking operation. In this case, however, since 
the guiding housing for receiving the buffering block is 
provided as a portion of the brake cable, when this type 
15 of brake cable structure is used, it is necessary to use 
an entire set of the brake cable structure rather than only 
a part thereof Hence, the general applicability of this 
brake cable structure is poor and the manufacturing cost 
and the price thereof are relatively high, which is disad- 
vantageous in terms of generalizing the use thereof. 
[0006] In view of the above, there exists a need for a 
braking power modulator for a bicycle which can be eas- 
ily adapted for various types of brake device and which 
is highly reliable and inexpensive. This invention ad- 
dresses these needs in the art, along with other needs, 
which will become apparent to those skilled in the art 
once given this disclosure. 

SUMMARY OF THE INVENTION 

[0007] One object of the present invention is to pro- 
vide for a braking power modulator for a bicycle, which 
is adjustable to provide different braking powers for dif- 
ferent riders or different road conditions. 
[0008] Another object of the present invention is to 
provide a braking power modulator for a bicycle that is 
highly reliable. 

[0009] Still another object of the present invention is 
to provide a braking power modulator for a bicycle, in 
which adjustment of a pre-set compression force of a 
biasing member does not change the predetermined 
modulator stroke. 

[0010] Yet another object of the present invention is 
to provide a braking power modulator for a bicycle, 
which is adjustable to change the braking power relative 
to the brake cable stroke. 

[0011] A further object of the present invention is to 
provide a braking power modulator for a bicycle that is 
relatively inexpensive to manufacture. 
[0012] The foregoing objects of the present invention 
can be attained by providing a braking power modulator 
for a bicycle. The braking power modulator is mounted 
midway along a brake cable for the bicycle brake. The 
braking power modulator basically includes a tubular 
portion, a first blocking portion, a second blocking por- 
tion, a biasing member and an adjusting member. The 
tubular portion has a first end and a second end with a 
longitudinal axis extending therebetween. The first 
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ponents shown in elevation; 

Figure 8 is a longitudinal cross-sectional view of the 
braking power modulator illustrated in Figures 1-7 
in accordance with the present invention; 
5 Figure 9 is a graph ot braking power curves repre- 

senting a relationship between a braking force and 
a retraction stroke of the inner wire of the brake ca- 
ble; 

Figure 1 0 is an enlarged front elevatbnal view of a 
10 braking power modulator in accordance with anoth- 
er embodiment of the present invention; 
Figure 11 is a longitudinal cross-sectionai view of 
the tubular casing portion of the braking power mod- 
ulator illustrated in Figure 10 with selected compo- 
15 nents shown in elevation; 

Figure 12 is an enlarged, partial front elevational 
view of the braking power modulator illustrated in 
Figure 10 with a hand operated adjuster coupled 
thereto in accordance with the present invention; 
20 Figure 1 3 is a bottom plan view of the braking power 
modulator and hand operated adjuster illustrated in 
Figures 12 in accordance with the present inven- 
tion; 

Figure 14 is a front elevational view of a bicycle 
25 brake device having a braking power modulator in 
accordance with another embodiment of the 
present invention; 

Figure 15 is a longitudinal cross-sectional view 
showing the braking power modulator illustrated in 
30 Figure 14 after, being mounted between an outer 
casing and an inner wire guiding tube of a brake 
cable; 

Figure 16 is a longitudinal section view showing a 
detailed structure of the braking power modulator 

35 illustrated in Figures 14 and 15; 

Figure 17 is a longitudinal sectional view showing 
another structure of a housing for the braking power 
modulator illustrated in Figures 14-16; and 
Figure 18 is a graph of braking power curves rep- 

40 resenting a relationship between a braking force 
and a traction stroke of the inner wire of the brake 
cable for the braking power modulator illustrated in 
Figures 14-16. 

45 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



blocking portion has a first cable bore and is movably 
coupled to the first end of the tubular portion for axial 
movement within the tubular portion along a predeter- 
mined modulator stroke. The second blocking portion 
has a second cable bore and is coupled to the second 
end of the tubular portion. The biasing member is dis- 
posed in the tubular portion between the first and sec- 
ond blocking portions under a pre-loaded state with a 
pre-set compression force. The adjusting member en- 
gages the biasing member to change the pre-set com- 
pression force of the biasing member without changing 
the predetermined modulator stroke of the first blocking 
portion. 

[001 3] A braking power modulator for a bicycle brake 
constituted as above can be mounted midway along a 
brake cable of any type of brake device as desired. 
When a rider operates a brake lever to pull an inner wire 
of the brake cable for braking operation, it is necessary 
for the rider to exert a force greater than a pre-loaded 
force applied to a coil spring disposed in a housing of 
the modulator in order to cause brake arms to be moved 
by the inner wire of the brake cable so that a rim of a 
bicycle wheel is clamped by brake shoes to achieve a 
braking action. 

[0014] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses preferred embodiments of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] Referring now to the attached drawings which 
form a part of this original disclosure: 

Figure 1 is a front elevational view of a bicycle brake 
device having a braking power modulator in accord- 
ance with the present invention coupled midway 
along the brake cable; 

Figure 2 is an enlarged front elevational view of the 
braking power modulator illustrated in Figure 1 in 
accordance with the present invention; 
Figure 3 is an exploded front elevational view of the 
braking power modulator illustrated in Figures 1 and 
2 in accordance with the present invention; 
Figure 4 is a top plan view of the braking power 
modulator illustrated in Figures 1 -3 in accordance 
with the present invention; 

Figure 5 is a bottom plan view of the braking power 
modulator illustrated in Figures 1-4 in accordance 
with the present invention; 

Figure 6 is a transverse cross-sectional view of the 
braking power modulator illustrated in Figures 1-5 
as seen along section line 6-6 of Figure 2; 
Figure 7 is a longitudinal cross-sectional view of the 
tubular casing portion of the braking power modu- 
lator illustrated in Figures 1 -6 with the internal com- 



[0016] Referring initially to Figure 1, a bicycle brake 
device 1 is illustrated with a braking power modulator 2 

50 mounted mid-way along its brake cable 10 according to 
the present invention. The braking power modulator 2 
is provided for the bicycle brake device 1 to modulate a 
braking power corresponding to a stroke of an inner wire 
10a of the brake cable 10. In this preferred embodiment," 

55 the braking power modulator 2 is adjustable to vary the 
application of the braking power of brake device 1 . The 
braking power modulator 2 has a constant overall stroke 
regardless of the setting of the braking power modulator 
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2. Moreover, the length of the modulator stroke of brak- 
ing power modulator 2 does not vary when the settings 
are changed. 

[0017] The bicycle brake device 1 shown in Figure 1 
is a cantilever type of a brake device that is mounted on 
the front fork 4 of a bicycle frame in a conventional man- 
ner. The bicycle brake device 1 achieves a braking effect 
by brake cable 10 pulling the upper ends of brake arms 
1 2a and 1 2b together, which in turn presses brake shoes 
14a and 14b against side surfaces 5a of a rim 5 of a 
bicycle wheel. Of course, it will be apparent to those 
skilled in the art that braking power modulator 2 can be 
used with other types of brake devices. 
[001 8] Brake arms 1 2a and 1 2b of the brake device 1 
are pivotally supported on a front fork 4 of a bicycle 
frame. The brake arm 12a of the brake device 1 is con- 
nected at an upper end thereof with a front end lOf of 
an inner wire 10a of a brake cable 10 through a screw 
8. The rear end of the inner wire 10a is connected to a 
brake lever (not shown) provided on a handlebar (not 
shown) in a conventional manner. The brake arm 12b 
of the brake device 1 is provided at an upper end thereof 
with a connecting arm 11, which is pivotable about the 
upper end of the brake arm 1 2b. A guiding tube 10b for 
the inner wire 10a of the brake cable 10 is retained at a 
front end thereof in the connecting arm 11 . A telescopic 
protecting sheath 10c is mounted around the inner wire 
10a and disposed adjacent to the connecting arm 11 . 
[0019] As shown in Figure 8, a rear end of the inner 
wire guiding tube 10b is inserted into one end of the 
braking power modulator 2 of the present invention. One 
end of the outer casing 10d of the brake cable 10 is in- 
serted into the upper end of the braking power modula- 
tor 2, while the other end of the outer casing 10d of the 
brake cable 10 is connected to the brake lever (not 
shown). Brake cables, such as the brake cable 10 used 
with the brake device 1, are currently available on the 
market without the braking power modulator 2. Brake 
cable 10 basically comprises the inner wire 10a, the in- 
ner wire guiding tube 10b, the telescopic protecting 
sheath 1 0c and the outer casing 1 0d. The inner wire 1 0a 
is preferably made of thin steel wires. The inner wire 
guiding tube 10b is preferably made of metal, such as 
aluminum, and has a plastic liner 10e as seen in Figure 
8. The telescopic protecting sheath 10c is preferably 
made of rubber. The outer casing lOd preferably has an 
inner layer made of metal and an outer layer made of 
resin. 

[0020] In order to use the braking power modulator 2 
of the present invention, it is only necessary to mount 
the braking power modulator 2 between the lower end 
of the outer casing 10d of the brake cable 10 and the 
inner wire guiding tube 10b. In particular, the lower end 
of the outer casing 10d is inserted into one end of the 
braking power modulator 2, and the upper end of the 
inner wire guiding tube 1 0b is inserted into the other end 
of the modulator 2. The rear end (not shown) of the inner 
wire 10a is fixed to an inner wire end mounting portion 



of the brake lever (not shown). The front end 1 0f of the 
inner wire 1 0a is sequentially passed through the outer 
casing 10d, the braking power modulator 2, the inner 
wire guiding tube 10b and the telescopic protecting 
5 sheath 10c. The front end 1 0f of the inner wire 10a is 
then fixed to the upper end of the brake arm 1 2a through 
the screw 8. 

[0021] As shown in Figures 1 , 2, 7 and 8, the braking 
power modulator 2 is mounted midway along a brake 
10 cable 10 for the bicycle brake device 1. The braking 
power modulator 2 is adjustable to provide different 
braking powers for different riders or different road con- 
ditions. Once the shoe clearance is fixed, the overall ca- 
ble stroke for the brake device 1 is also fixed regardless 

is of the setting of the braking power modulator 2. 

[0022] As shown in Figures 3, 7 and 8, the braking 
power modulator 2 basically includes an outer tubular 
casing or portion 20, a first blocking member or portion 
22, a second blocking member or portion 24, a biasing 

20 member 26 and an adjusting nut or member 28. Braking 
power modulator 2 is designed so that the overall cable 
stroke does not change when the braking power modu- 
lator 2 is adjusted. This is accomplished by providing a 
constant modulator stroke M between the first and sec- 

2S ond blocking members 22 and 24, as seen in Figures 7 
and 8. Preferably, modulator stroke M is approximately 
seven millimeters of the overall cable stroke. By adjust- 
ing braking power modulator 2, the modulator stroke M 
is shifted along the braking power curve as seen in Fig- 

30 ure 9. 

[0023] Figures 7 and 8 are longitudinal sectional 
views showing the detailed structure of the braking pow- 
er modulator 2 of the present invention. As best seen in 
Figures 7 and 8, the tubular casing 20 has a first open 

3s end 30 (Figure 5) and a second open end 32 (Figure 4) 
with a longitudinal axis extending therebetween. In the 
preferred embodiment, tubular casing 20 is a hollow cy- 
lindrical body made of aluminum or hard resin. The first 
blocking member 22 with the adjusting member 28 cou- 

40 pied thereto is movably disposed within outer tubular 
casing 20 adjacent the first open end 30. The second 
blocking member 24 is fixedly disposed within outer tu- 
bular casing 20 adjacent the second open end 32. The 
biasing member 26 is movably disposed within outer tu- 

45 bular casing 20 between the second blocking member 
24 and the adjusting nut or member 28. In order to have 
a smooth movement of the first blocking member 22 and 
a smooth expansion and compression of the biasing 
member 26 in the casing 20, the interior of the casing 

50 20 is preferably coated with a lubricating oil (not shown). 
[0024] The side wall of tubular casing 20 is provided 
with a pair of elongated windows or openings 34 for 
viewing the setting of braking power modulator 2. Indicia 
can be provided on the side wall of tubular casing 20 to 

55 indicate the setting of braking power modulator 2. In the 
illustrated embodiment, three settings are provided on 
tubular casing 20, e.g., L (low) and H (high) and LOCK. 
Of course, other types of indicia can be used, such as 
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a scale with kilograms. 
[0025] The first blocking member 22 is in the form of 
a preloaded adjusting bolt that is adjustably coupled to 
the adjusting nut or member 28. The first blocking mem- 
ber 22 is movably mounted within the tubular casing 20 
for axial movement within the tubular casing 20 along a 
predetermined modulator stroke. The biasing member 
26 urges the first blocking member 22 towards the first 
open end 30 of the tubular casing 20. Thus : first blocking 
member 22 moves axially within the tubular casing 20 
against the force of the biasing member 26. The force 
of the biasing member 26 on the first blocking member 
22 (preloaded adjusting bolt) is varied by changing the 
relative position of the adjusting nut or member 28 along 
the first blocking member 22. The first blocking member 
22 is a hollow cylindrical body that is preferably made 
of a hard resin material or aluminum. The first blocking 
member 22 has a first section 40 protruding out of the 
first open end 30 of the tubular casing 20, a second sec- 
lion 42 located within the tubular casing 20 and an an- 
nular abutment flange 44. 

[0026] The annular abutment flange 44 has an outer 
diameter slightly smaller than an inner diameter of the 
casing 20 and greater than an inner diameter of the 
opening of first open end 30 of the casing 20. The first 
blocking member 22 is movably disposed adjacent to 
the first open end 30 within the casing 20. Thus first 
blocking member 22 is prevented from falling out of the 
casing 20 from the first open end 30 due to the fact that 
the outer diameter of the annular abutment flange 44 is 
greater than the inner diameter of the first opening the 
first open end 30. 

[0027] As shown in Figure 8, a first cable bore 46 ex- 
tends axially through the first and second sections 40 
and 42 for receiving portions of the brake cable 1 0 there- 
through. More specifically, first cable bore 46 of the first 
blocking member 22 is step shaped and has a first cy- 
lindrical portion 48 and a second cylindrical portion 50. 
The first cylindrical portion 48 extends along first section 
40 of first blocking member 22, and has a diameter 
slightly greater than an outer diameter of the inner wire 
guiding tube 10b of the brake cable 10. The second cy- 
lindrical portion 50 extends along second section 42 of 
first blocking member 22, and has a diameter slightly 
greater than an outer diameter of the inner wire 10a of 
the brake cable 1 0. An abutment is formed between the 
first and second cylindrical portions 48 and 50 of the first 
cable bore 46 of first blocking member 22 for abutting 
an end of the inner wire guiding tube 10b of the brake 
cable 10. 

[0028] The first section 40 of the first blocking member 
22 protrudes out of opening in the first end 30 of the 
tubular casing 20. The first section 40 of the first blocking 
member 22 has a pair of parallel flat surfaces so that the 
first blocking member 22 can be rotated about its longi- 
tudinal axis. The second section 42 of the first blocking 
member 22 has external threads for threadedly coupling 
the adjusting member or nut 28 thereto. The biasing 
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member 26 engages the adjusting member or nut 28 to 
urge the first blocking member 22 towards the first open 
end 30 of the tubular casing 20. Thus, the annular abut- 
ment flange 44 of the first blocking member 22 contacts 
s the end wall of the first open end 30 of the tubular casing 
20. The force of the biasing member 26 on the first block- 
ing member 22 (bolt preloaded adjusting) is varied by 
changing the relative position of the adjusting nut or 
member 28 along the first blocking member 22, as dis- 

io cussed below. 

[0029] The second blocking member 24 is in the form 
of a preloaded cap that is fixedly coupled to the second 
open end 32 of the tubular casing 20. Preferably, the 
second blocking member 24 is press-fitted into the sec- 

15 ond open end 32 of the tubular casing 20. Alternatively, 
the second blocking member 24 is adhesively coupled 
within the second open end 32 of the tubular casing 20. 
Similar to the first blocking member 22, the second 
blocking member 24 is a hollow cylindrical body made 

20 of a hard resin material or aluminum. One end of the 
biasing member 26 engages the second blocking mem- 
ber 24, while the other end of the biasing member 26 
engages the adjusting nut or member 28 to normally 
hold the first blocking member 22 against the end wall 

2S of first open end 30. 

[0030] As shown in Figure 8, the second blocking 
member 24 has a first section 60 and a second section 
62, with an abutment surface 64 formed by the axially 
facing surface located between the first and second sec- 

30 tions 60 and 62 The abutment surface 64 engages one 
end of the biasing member 26. The second blocking 
member 24 also has a second axially extending cable 
bore 66. This second cable bore 66 of second blocking 
member 24 has a first cylindrical portion 68 and a sec- 

35 ond cylindrical portion 70. The first cylindrical portion 68 
of second blocking member 24 has a diameter slightly 
greater than an outer diameter of the outer casing 10d 
of the brake cable 10. The second cylindrical portion 70 
of second blocking member 24 has a diameter slightly 

40 greater than an outer diameter of the inner wire 10a of 
the brake cable 10. An abutment is formed between the 
first and second cylindrical portions 68 and 70 of the sec- 
ond cable bore 66 of the second blocking member 24 
for abutting an end of the outer casing member 10d of 

4 5 the brake cable 10. 

[0031] The biasing member 26 is preferably a coil 
spring that is disposed in the tubular casing 20 between 
the first and second blocking members 22 and 24 under 
a pre-loaded state with a pre-set compression force. 

so The coil spring 26 is preferably made of steel. The coil 
spring 26 has an outer diameter slightly smaller than the 
inner diameter of the tubular casing 20. The an inner 
diameter of coil spring 26 is equal to or slightly greater 
than an outer diameter of the second cylindrical section 

5S 42 of the first blocking member 22 and an outer diameter 
of the second cylindrical section 62 of the second block- 
ing member 24. The coil spring 26 is disposed in the 
casing 20 with one end portion surrounding the second 
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cylindrical section 42 of the first blocking member 22 and 
the other end portion surrounding the second cylindrical 
section 62 of the second blocking member 24. One end 
of the biasing member 26 engages the abutment sur- 
face 64 of the second blocking member 24. The other s 
end of the biasing member 26 engages the adjusting nut 
or member 28 to normally hold the first blocking member 
22 against the end wall of first open end 30. 
[0032] The adjusting member or nut 28 is located 
within the tubular casing 20 and is adjustably coupled 10 
along the length of the second section 42 of the first 
blocking member 22. The adjusting member or nut 28 
has a pair of tabs 72 extending outwardly in opposite 
directions, i.e., 180° apart. The tabs 72 are slidably re- 
ceived within the windows or elongated openings 34. is 
The tabs 72 serve two functions. First, tabs 72 prevent 
adjusting member or nut 28 from rotating within the tu- 
bular casing 20. Second, tabs 72 act as indicating mem- 
bers to display the amount of compression of the biasing 
member 26. In other words, the setting of braking power 20 
modulator 2 is determined by the location of tabs 72 
within the windows or elongated openings 34. As men- 
tioned above, indicia is preferably applied to the side 
wall of tubular casing 20 to indicate the setting of braking 
power modulator 2. In the illustrated embodiment, three 2s 
settings are provided on tubular casing 20, e.g., L (low) 
and H (high) and LOCK. 

[0033] The adjusting member or nut 28 engages the 
biasing member 26 to change the pre-set compression 
force of the biasing member 26 without changing the 30 
predetermined modulator stroke of the second blocking 
member 24. Specifically, the adjusting member or nut 
28 has a threaded bore that threadedly engages the ex- 
ternal threads of the second section 42 of the first block- 
ing member 22 for threadedly coupling the adjusting 3S 
member or nut 28 thereto. Thus, rotating the first block- 
ing member 22 causes the adjusting member or nut 28 
to move axially within in the tubular casing 20. As the 
adjusting member or nut 28 moves towards the second 
blocking member 24, the biasing member or coil spring 40 
26 is compressed. In other words, the force of the bias- 
ing member 26 on the first blocking member 22 (bolt 
preloaded adjusting) is varied by changing the relative 
position of the adjusting nut or member 28 along the first 
blocking member 22. During this movement of the ad- 45 
justing member or nut 28 and the compression of the 
biasing member or coil spring 26, the first and second 
blocking members 22 and 24 remain stationary. In other 
words, the relative positions of the first and second 
blocking members 22 and 24 do not change during com- so 
pression ol the biasing member or coil spring 26. Ac- 
cordingly the modulator stroke remains constant for 
each setting of braking power modulator 2. 
[0034] One possible way of assembling the braking 
power modulator 2 will now be described. First, the ad- ss 
justing member or nut 28 is inserted into the tubular cas- 
ing 20 through one of the open ends 30 or 32. The tabs 
72 of the adjusting member or nut 28 are positioned in 



the windows or openings 34 of the tubular casing 20. 
The first blocking member 22 is then inserted into the 
tubular casing 20 through the first open end 30 of the 
tubular casing 20 and threaded into the adjusting mem- 
ber or nut 28. Now, the first open end 30 of the tubular 
casing 20 is deformed to form an abutment wall to retain 
the first blocking member 22 therein. Accordingly, the 
first blocking member 22 is located adjacent the first 
open end 30 with the annular abutment flange 44 of the 
first blocking member 22 contacting the end wall of the 
first open end 30 of the tubular casing 20. 
[0035] Next, the coil spring 26 is inserted into the tu- 
bular casing 20 through the second open end 32 of the 
tubular casing 20 so that an end portion of the coil spring 
26 surrounds the threads of second section 42 of the 
first blocking member 22. Now, the second blocking 
member 24 is press-fitted into the second open end 32 
of the tubular casing 20 so that the second cylindrical 
section 62 of the second blocking member 24 is inserted 
into the other end portion of the coil spring 26. Alterna- 
tively, the second blocking member 24 is adhesively 
coupled within the second open end 32 of the tubular 
casing 20. In this position, one end of the biasing mem- 
ber 26 engages the second blocking member 24, while 
the other end of the biasing member 26 engages the 
adjusting nut or member 28 to normally hold the first 
blocking member 22 against the end wall of first open 
end 30. Thus, the coil spring 26 is under a compressed 
state between the first and second blocking members 
22 and 24. Thus, the assembling of the braking power 
modulator 2 is completed. 

[0036] Next, the magnitude of a pre-loaded force ap- 
plied tothe coil spring 26 of the braking power modulator 
2 of the present invention will be described. The pre- 
loaded force represents a retraction force needed to be 
applied to the inner wire 10a of the brake cable 10 to 
actuate a movement of the inner wire guiding tube 10b* 
toward the outer casing 1 0d of the brake cable 10, when 
a rider grips the brake lever (not shown) to pull the inner 
wire 10a for braking operation. 

[0037] Due to differences in the riders' weight, expe- 
rience, preferences, etc., the desired gripping power 
varies among various riders. Thus, the braking power 
modulator 2 of the present invention is adjustable to ac- 
commodate various riders' needs. The coil spring 26 of 
the braking power modulator 2 of the present invention 
is pre-loaded such that it has a low braking power force 
with a magnitude of approximately seven kilograms and 
a high braking power force with a magnitude of approx- 
imately fourteen kilograms. A rider can continuously ad- 
just the braking power modulator 2 to suit his/her weight, 
hand's gripping power and custom of operating the 
brake. For example, a rider whose weight is sixty kilo- 
grams can suitably select a braking power modulator 2 
having a pre-loaded force of ten kilograms. A rider 
whose weight is over sixty kilograms can suitably select 
a braking power modulator 2 having a pre-loaded force 
of fourteen kilograms. A rider whose weight is under six- 
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ty kilograms can select a modulator 2 having a pre-load- 
ed force of seven kilograms. Of course, the braking pow- 
er modulator 2 illustrated and discussed in this disclo- 
sure can be continuously adjusted from a low braking 
power force with a magnitude of approximately seven 
kilograms to the point in which the braking power mod- 
ulator 2 is locked. When the braking power modulator 2 
is locked, the inner ends of the first and second blocking 
members 22 and 24 abut each other so that the coil 
spring 26 can not be compressed when during move- 
ment of the inner wire 10a. 

[0038] When a rider grips the brake lever (not shown) 
to pull the inner wire 10a of the brake cable 10 for brak- 
ing operation, a tension (retraction force) is produced 
on the inner wire 10a. When the tension is greater than 
the pre-loaded force (for example, seven, ten or four- 
teen kilograms) applied to the coil spring 26 of the brak- 
ing power modulator 2, the inner wire guiding tube 10b 
is actuated to move the first blocking member 22. Thus, 
the adjusting member or nut 28 and the second blocking 
member 24 move together with the inner wire guiding 
tube 1 0b toward the outer casing 10d of the brake cable 
10. Consequently, the adjusting member or nut 28 and 
the first blocking member 22 compress the coil spring 
26 within the casing 20. Hence, a delay in the braking 
action can be achieved due to increased retraction 
stroke and retraction force of the inner wire 1 0a needed 
for the compression of the coil spring 26. 
[0039] As seen in Figure 9, a relationship between the 
braking force (kilograms) and the retraction or cable 
stroke (millimeters) of an inner wire 1 0a of a brake cable 
10 is illustrated for explaining different braking powers 
produced with different pre-loaded forces applied to the 
coil spring 26. In Figure 9, the vertical axis indicates the 
braking force (kilograms), while the horizontal axis indi- 
cates the retraction or cable stroke of the inner wire 10a 
of the brake cable 10. 

[0040] The solid line in Figure 9 that extends from the 
horizontal axis to the word LOCK represents braking 
power curves of a cantilever type of brake device without 
the braking power modulator 2 of the present invention. 
Each of the inclined solid lines in Figure 9 that are par- 
allel to each other and extend from the braking power 
curve without modulation represents a braking power 
curve of the cantilever type brake device with the brak- 
ing power modulator 2 of the present invention mounted 
thereon. These five solid parallel lines of the braking 
power curves represent different pre-loaded forces be- 
ing applied to the coil spring 26. In other words, these 
portions of the braking power curves represent the por- 
tion of the braking power curves that correspond to the 
compression of the coil spring 26. The length of the mod- 
ulator stroke M is the same for each of the braking power 
curves. In other words, the length of the modulator 
stroke M does not change when the pre-loaded force 
applied to the coil spring 26 is changed. Preferably, the 
length of the modulator stroke M of the braking power 
modulator 2 is approximately seven millimeters. 



[0041] As seen form Figure 9, it is apparent that a gen- 
eral brake device without the braking power modulator 
2 of the present invention has a steep braking power 
curve. That is, a large braking force can be obtained with 

5 a short retraction stroke of the inner wire 10a. In con- 
trast, as shown in Figure 9, after the braking power mod- 
ulator 2 of the present application is mounted on the 
same brake device, braking power curves showing buff- 
ering effects are obtained. That is, the bicycle brake de- 

io vice 1 is now easier for the inexperienced rider to con- 
trol. 

[0042] If the coil spring 26 of braking power modulator 
2 is pre-loaded with a force of approximately seven kil- 
ograms, the braking force is rapidly increased at an in- 

15 itial braking stage, but then when the coil spring 26 be- 
gins to compress, the braking force is gradually in- 
creased at a slower rate. Once the inner ends of the first 
and second blocking members 22 and 24-contact each 
other, the coil spring 26 can no longer be compressed. 

20 Thus, the rate of the braking force begins to rapidly in- 
crease again at the final stage of the cable stroke. If the 
coil spring 26 of braking power modulator 2 is pre-load- 
ed with a higher force, the braking power modulator 2 
will not take effect as soon in the cable stroke. In other 

25 words, the initial braking stage will be longer such that 
a greater braking force can be applied to the rim before 
the braking power modulator 2 takes effect to decrease 
the rate of the braking force in relation to the cable 
stroke. 

30 [0043] It is apparent from these braking power curves 
that with the braking power modulator 2 of the present 
invention, the retraction stroke of the inner wire 10a of 
the brake cable 10 between the start of the braking op- 
eration and the complete stop of the wheel due to the 

35 lock of the rim by the brake shoes includes a modulator 
stroke, which prevents an overly early lock of the rim by 
the brake shoes. During the buffering stroke, a rider still 
obtains a braking effect and hence a good brake control 
feeling. The rider can comfortably carry out the brake 

40 control without having to depend on professional control 
skills and thus can enjoy the ride. The overly early lock 
of the rim of the wheel by the brake shoes and the failure 
of the brake control are effectively prevented, especially 
in a downhill ride. 

45 

SECOND EMBODIMENT 

[0044] Referring now to Figures 10-13, a modified 
braking power modulator 2' is illustrated in accordance 

50 with another embodiment of the present invention. This 
embodiment is substantially identical to the first embod- 
iment discussed above, except that a transparent cover 
38* has been added and the bottom end of tubular casing 
20' has been modified in this embodiment. In view of the 

55 similarities between this embodiment and the prior em- 
bodiment, the braking power modulator 2' will not be dis- 
cussed or illustrated in as much detail herein. Moreover, 
the reference numerals of the first embodiment will be 
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utilized in this embodiment for identical parts. The mod- 
ified parts of this embodiment will be identified with a 
prime ('). 

[0045] As shown in Figures 10 and 11, the braking 
power modulator 2' is mounted midway along the brake s 
cable 10 for the bicycle brake device 1 shown in Figure 
1 . The braking power modulator 2' is adjustable to pro- 
vide different braking powers for different riders or dif- 
ferent road conditions. Once the shoe clearance is fixed, 
the overall cable stroke for the brake device 1 is also 10 
fixed regardless of the setting of the braking power mod- 
ulator 2\ 

[0046] As shown in Figure 1 1 , the braking power mod- 
ulator 2' is similar to the first embodiment, and basically 
includes a modified outer tubular casing or portion 20', is 
first blocking member or portion 22, second blocking 
member or portion 24, biasing member 26 and adjusting 
nut or member 28. The outer tubular casing or portion 
20* is constructed of three parts for easily assembling 
the braking power modulator 2' and for preventing con- 20 
taminants f rom entering into the braking power modula- 
tor 2'. 

[0047] Braking power modulator 2' is designed so that 
the overall cable stroke does not change when the brak- 
ing power modulator 2' is adjusted. This is accomplished 25 
by providing a constant modulator stroke M between the 
first and second blocking members 22 and 24, as seen 
in Figure 11. Preferably, modulator stroke M is approx- 
imately seven millimeters of the overall cable stroke. By 
adjusting braking power modulator 2', the modulator 30 
stroke M is shifted along the braking power curve as 
seen in Figure 9. 

[0048] The tubular casing 20' has a first open end 30' 
and a second open end 32' with a longitudinal axis ex- 
tending therebetween. The size of the opening of first 35 
open end 30* is reduced by an end cap or member 36' 
that is fixedly secured to the tubular casing 20* by adhe- 
sive, a press-fit or any other fastening method. In the 
preferred embodiment, tubular casing 20' is a hollow cy- 
lindrical body made of aluminum or hard resin. The first 40 
blocking member 22 with the adjusting member 28 cou- 
pled thereto is movably disposed within outer tubular 
casing 20' adjacent the first open end 30'. The second 
blocking member 24 is fixedly disposed within outer tu- 
bular casing 20' adjacent the second open end 32'. The 45 
biasing member 26 is movably disposed within outer tu- 
bular casing 20' between the second blocking member 
24 and the adjusting nut or member 28. In order to have 
a smooth movement of the first blocking member 22 and 
a smooth expansion and compression of the coil spring so 
26 in the casing 20*, the interior of the casing 20' is pref- 
erably coated with a lubricating oil (not shown). 
[0049] The side wall of tubular casing 20' is provided 
with a pair of elongated windows or openings 34' for 
viewing the setting of braking power modulator 2'. A ss 
transparent tubular sleeve or cover 38' overlies open- 
ings 34' to prevent contaminants from entering the tu- 
bular casing 20'. Preferably, the cover 38' is located in 



an annular recess 39' that is formed on the outer surface 
of the casing 20'. Thus, the cover 38' forms a transparent 
section of the casing 20'. Indicia can be provided on the 
transparent cover 38' or the side wall of tubular casing 
20' to indicate the setting of braking power modulator 2\ 
In the illustrated embodiment, three settings are provid- 
ed on the transparent cover 38' or the tubular casing 20', 
e.g., L (low) and H (high) and LOCK. Of course, other 
types of indicia can be used, such as a scale with kilo- 
grams. 

[0050] As seen in Figures 12 and 1 3, a tool or hand- 
operated adapter 41 is illustrated for turning first block- 
ing member or portion 22 relative to the adjusting nut or 
member 28. More specifically, hand-operated adjuster 
41 has a slot 43 that is adapted to receive the first sec- 
tion 40 of the first blocking member or portion 22. More 
specifically, the opposite flat sides of slot 43 of hand- 
operated adapter 41 engages the oppositely facing flat 
portions of first section 40 of the first blocking member 
or portion 22. Accordingly, rotation of the first blocking 
member or portion 22 by the hand-operated adapter 41 
results in the adjusting member or nut 28 to move axially 
within the interior of housing 20' to compress spring 26. 
While hand-operated adapter 41 is illustrated as being 
used with braking power modulator 2', it will be apparent 
to those skilled in the art from this disclosure that hand- 
operated adapter 41 can also be utilized with the braking 
power modulator 2 of the first embodiment. 

THIRD EMBODIMENT . 

[0051] Referring now to Figures 14-18, a non-adjust- 
able braking power modulator 100 is illustrated in ac- 
cordance with another embodiment of the present in- 
vention. This embodiment of the present invention will 
now be described below with reference to the drawings. 
Figure 1 4 shows an example of a general bicycle brake 
device 1 having a braking power modulator 100 accord- 
ing to the present invention. The bicycle brake device 1 
shown in Figure 14 is a cantilever type brake device and 
achieves a braking effect by pressing brake shoes 14a 
and 1 4b against side surfaces 5a of a rim 5 of a bicycle 
wheel. 

[0052] Brake arms 1 2a and 1 2b of the brake device 1 
are pivotally supported on a front fork 4 of a bicycle 
frame. The brake arm 12a of the brake device 1 is con- 
nected at an upper end thereof with a front end 1 0f of 
an inner wire 10a of a brake cable 10 through a screw 
80. The rear end of the inner wire 10a is connected to 
a brake lever (not shown) provided on a handlebar (not 
shown). The brake arm 1 2b of the brake device 1 is pro- 
vided at an upper end thereof with a connecting arm 11 
which pivots about the upper end of the brake arm 12b. 
A guiding tube 10b for the inner wire 10a of the brake 
cable 1 0 is retained at a front end thereof in the connect- 
ing arm 11 . A telescopic protecting sheath 10c is mount- 
ed around the inner wire 10a and disposed adjacent to 
the connecting arm 1 1 . 
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[0053] As shown in Figure 14, a rear end of the inner 
wire guiding tube 1 0b is inserted into an end of the brak- 
ing power modulator 100 of the present invention. An 
outer casing 10d of the brake cable 10 is inserted at a 
lower end thereof into the other end of the braking power 
modulator 1 00 and is connected at the other end thereof 
to the brake lever (not shown). The brake cable 10 of 
brake device 1 without the braking power modulator 100 
is currently available on the market. 
[0054] To use the braking power modulator 1 00 of the 
present invention, it is only necessary to mount the brak- 
ing power modulator 1 00 between the lower end of the 
outer casing 10d of the brake cable 10 and the inner 
wire guiding tube 10b. In this way, the lower end of the 
outer casing 10d is inserted into one end of the braking 
power modulator 100 and the upper end of the inner wire 
guiding tube 10b is inserted into the other end of the 
modulator 100. The rear end (not shown) of the inner 
wire 10a is fixed to an inner wire end mounting portion 
of the brake lever (not shown). The front end 10f of the 
inner wire 10a sequentially passes through the outer 
casing 10d : the braking power modulator 100, the inner 
wire guiding tube 10b and the telescopic protecting 
sheath 10c and then is fixed to the upper end of the 
brake arm 12a through the screw 80. 
[0055] As shown in Figures 15 and 16, the braking 
power modulator 1 00 of the present invention comprises 
a housing 1 1 0, a first blocking member 1 20, a coil spring 
130 and a second blocking member 140. The housing 
110 is a hollow cylindrical body made of aluminum or 
hard resin, and has at one end thereof a first circular 
opening 112 and at the other end thereof a second cir- 
cular opening 116. 

[0056] The first blocking member 120 is a hollow cy- 
lindrical body made of resin, and has a cylindrical portion 
1 22 with an end wall 1 23 at a front end side thereof (right 
side in Figure 16), a third circular opening 124 formed 
in a central portion of the end wall 1 23 and having a 
diameter slightly greater than an outer diameter of the 
inner wire 10a and a first annular abutment 125 formed 
in the cylindrical portion 122 for abutting an end of the 
outer casing 10d of the brake cable 10 or an end of the 
inner wire guiding tube 10b. Also, the cylindrical portion 
122 of the first blocking member 120 is provided at a 
rear end side thereof (left side in Figure 16) with an an- 
nular flange 126. The annular flange 126 has an outer 
diameter slightly smaller than an inner diameter of the 
housing 110 and greater than an inner diameter of the 
first opening 112 of the housing 110. The first blocking 
member 120 is movably disposed adjacent to the first 
opening 112 within the housing 110 and is prevented 
from falling out of the housing 110 from the first opening 
112 due to the fact that the outer diameter of the flange 
1 26 is greater than the inner diameter of the first opening 
112. 

[0057] The coil spring 1 30 is made of steel and has 
an outer diameter slightly smaller than the inner diame- 
ter of the housing 110 and an inner diameter equal to or 



slightly greater than an outer diameter of the cylindrical 
portion 1 22 of the first blocking member 1 20 and an out- 
er diameter of a cylindrical portion 142 of the second 
blocking member 140 described later. The coil spring 

5 130 is disposed in the housing 110 with an end portion 
thereof surrounding the cylindrical portion 1 22 of the first 
blocking member 120 and abutting against the annular 
flange 126 of the first blocking member 120. 
[0058] Similar to the first blocking member 120, the 

10 second blocking member 140 is a hollow cylindrical 
body made of resin, and has a cylindrical portion 142 
with an end wall 1 43 at a front end side thereof (left side 
in Figure 16), a fourth circular opening 144 formed in a 
central portion of the end wall 1 43 and having a diameter 

is slightly greater than the outer diameter of the inner wire 
10a and a second annular abutment 145 formed in the 
cylindrical portion 142 for abutting an end of the outer 
casing 10d of the brake cable 10 or an end of the inner 
wire guiding tube 10b. Also, the cylindrical portion 142 

20 of the second blocking member 1 40 is provided at a rear 
end side thereof (right side in Figure 1 6) with an annular 
flange 146. The annular flange 146 has an outer diam- 
eter equal to or slightly smaller than the inner diameter 
of the housing 110. The second blocking member 140 

2S js press-fitted and fixed in the second opening 116 of 
the housing 110. 

[0059] When the braking power modulator 1 00 as de- 
scribed above is assembled, the first blocking member 
120 is first disposed adjacent to the first opening 112 
30 within the housing 110, and then the coil spring 130 is 
inserted into the housing 110 so that an end portion of 
the coil spring 130 surrounds the cylindrical portion 122 
of the first blocking member 120. Under this slate; the 
second blocking member 1 40 is pressed into the hous- 
es ing 110 from the second opening 116 of the housing 110 
so that the cylindrical portion 1 42 of the second blocking 
member 140 is inserted into the other end portion of the 
coil spring 130 which thus abuts against the annular 
flange 146 of the second blocking member 140. Thus, 
40 the coil spring 1 30 is under a compressed state by being 
pressed from the two end portions thereof by the annular 
flange 126 of the first blocking member 120 and the an- 
nular flange 146 of the second blocking member 140, 
respectively. Under this state, clamping working is per- 
45 formed on an outer peripheral surface of the housing 
110 near the second opening 116 so that the second 
blocking member 1 40 is integrally fixed to the housing 
110 in the second opening 116. Alternatively, the hous- 
ing 110 can be modified to be similar in construction to 
so the housing 20' as illustrated in Figure 11. In other 
words, the first blocking member 120 can be retained 
within the housing 110 by press-fitting an end cap or 
washer such as end cap or member 36* of the prior em- 
bodiment. Thus, the assembling of the braking power 
ss modulator 100 is completed. 

[0060] Of course, in order to have a smooth move- 
ment of the first blocking member 1 20 and a smooth ex- 
pansion and compression of the coil spring 130 in the 
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housing 1 1 0, the interior of the housing 1 1 0 can be coat- 
ed with a lubricating oil (not shown). 
[0061] In addition, as shown in Figure 17, an annular 
recess 118 may be formed inside the housing 110 near 
the second opening 1 1 6 to retain the annular flange 1 46 s 
of the second blocking member 140 when the second 
blocking member 140 is pressed into the second open- 
ing 116. This arrangement facilitates the positioning of 
the second blocking member 140 and prevents it from 
easy movement. 10 
[0062] Although in the above, clamping working is 
performed to cause the second blocking member 140 
to be integrally fixed to the housing 110 in the second 
opening 116, the present invention is not limited thereto. 
The second blocking member 140 can be fixed in the 1$ 
second opening 116 with an adhesive. 
[0063] Next, the magnitude of a pre-loaded force ap- 
plied to the coil spring 1 30 of the braking power modu- 
lator 100 of the present invention will be described. 
Herein, the pre-loaded force represents a traction force 20 
needed to be applied to the inner wire 10a of the brake 
cable 10 in order to actuate a movement of the inner 
wire guiding tube 1 0b toward the outer casing 1 0d of the 
brake cable 10 when a rider grips the brake lever (not 
shown) to pull the inner wire 10a for braking operation. 25 
[0064] Due to differences in the weight, the gripping 
power and the custom of operating the brake among 
various riders, the coil spring 130 of the braking power 
modulator 100 of the present invention is pre-loaded 
with a force having a magnitude in the range of, for ex- 30 
ample, seven to thirteen kilograms. A rider can purchase 
a suitable braking power modulator 100 based on his/ 
her weight, hand's gripping power and custom of oper- 
ating the brake. For example, a rider whose weight is 
sixty kilograms can suitably select a braking power mod- 35 
ulator 1 00 having a pre-loaded force often kilograms, 
and a rider whose weight is over sixty kilograms can suit- 
ably select a braking power modulator 100 having a pre- 
loaded force of thirteen kilograms while a rider whose 
weight is under sixty kilograms can select a modulator 40 
100 having a pre-loaded force of seven kilograms. 
[0065] When a rider grips the brake lever (not shown) 
to pull the inner wire 10a of the brake cable 10 for brak- 
ing operation, a tension (traction force) is produced on 
the inner wire 1 0a. When the tension is greater than the 45 
pre-loaded force (for example, seven, ten or thirteen kil- 
ograms) applied to the coil spring 1 30 of the braking 
power modulator 1 00, the inner wire guiding tube 1 0b is 
actuated to move under the state that the upper end 
thereof abuts against the first abutment 125 of the first so 
blocking member 120. Thus, the first blocking member 
1 20 is caused to move together with the inner wire guid- 
ing tube 10b toward the outer casing 10d of the brake 
cable 10. Consequently, the coil spring 1 30 in the hous- 
ing 1 1 0 is compressed by the annular flange 1 26 of the ss 
first blocking member 1 20. Hence, a delay in the braking 
action can be achieved due to increased traction stroke 
and traction force of the inner wire 10a needed for the 



compression of the coil spring 130. 
[0066] Figure 18 shows a relationship between the 
braking force (kilograms) and the traction stroke (millim- 
eters) of an inner wire of a brake cable, for explaining 
different braking powers produced with different pre- 
loaded forces applied to the coil spring 130. 
[0067] In Figure 18, the axis of ordinate indicates the 
braking force (kilograms) and the axis of abscissa indi- 
cates the traction stroke of the inner wire of the brake 
cable. The broken line in Figure 18 represents a braking 
power curve of a general cantilever type brake device 
without the braking power modulator 100 of the present 
invention, and each of the inclined solid lines in Figure 
1 8 represents a braking power curve of the general can- 
tilever type brake device with the braking power modu- 
lator 100 of the present invention having been mounted 
thereon. The three solid curves from the bottom to the 
top represent braking power curves in cases of the pre- 
loaded forces applied to the coil spring 1 30 being seven, 
ten and thirteen kilograms, respectively. 
[0068] From the broken line in Figure 1 8, it is apparent 
that a general brake device without the braking power 
modulator 1 00 of the present invention has a steep brak- 
ing power curve. That is, starting from a traction stroke 
of fourteen millimeters, a large braking force can be ob- 
tained with a short traction stroke of the inner wire. In 
contrast, as shown by the solid lines in Figure 18, after 
the braking power modulator 100 of the present appli- 
cation is mounted on the same brake device, braking 
power curves showing buffering effects are obtained. 
That is, the bicycle brake device 1 is now easier for the 
inexperienced rider to control. 

[0069] More specifically, if a braking power modulator 
100 having a pre-loaded force of seven kilograms is 
used, the braking force is rapidly increased at an initiate 
stage having a traction stroke of twelve to sixteen mil- 
limeters. At an intermediate stage having a traction 
stroke of sixteen to about twenty-six millimeters, how- 
ever, the braking force is gradually increased. The brak- 
ing force is rapidly increased again at the final stage af- 
ter the traction stroke is beyond twenty-six millimeters. 
[0070] If a braking power modulator 100 having a pre- 
loaded force of ten kilograms is used, the braking force 
is rapidly increased at an initiate stage having a traction 
stroke of twelve to seventeen millimeters. At an inter- 
mediate stage having a traction stroke of seventeen to 
about twenty-seven millimeters, however, the braking 
force is gradually increased. The braking force is rapidly 
increased again at the final stage after the traction 
stroke is beyond twenty-seven millimeters. 
[0071] If a braking power modulator 100 having a pre- 
loaded force of thirteen kilograms is used, the braking 
force is rapidly increased at an initiate stage having a 
traction stroke of twelve to about eighteen millimeters. 
At an intermediate stage having a traction stroke of 
eighteen to about twenty-eight millimeters, however, the 
braking force is gradually increased. The braking force 
is rapidly increased again at the final stage after the trac- 
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tion stroke is beyond twenty-eight millimeters. 
[0072] It is apparent from these braking power curves 
that with the braking power modulator 1 00 of the present 
invention additionally mounted, the traction stroke of the 
inner wire of the brake cable between the start of the 
braking operation and the complete stop of the wheel 
due to the lock of the rim by the brake shoes includes a 
sufficiently long section of buffering stroke which pre- 
vents the overly early lock of the rim by the brake shoes. 
During the buffering stroke, a rider still obtains a braking 
effect and hence a good brake control feeling. The rider 
can comfortably carry out the brake control without hav- 
ing to depend on professional control skills and thus can 
enjoy the ride. The overly early lock of the rim of the 
wheel by the brake shoes and hence the failure of the 
brake control are effectively prevented, especially in a 
downhill ride. 

[0073] According to the braking power modulator for 
a bicycle brake of the present invention, since the struc- 
ture dimensions Ihereof correspond to the sizes of an 
outer casing and an inner wire guiding tube of a brake 
cable for a general brake device currently available on 
the market and the volume thereof is small, the braking 
power modulator can be mounted midway along the 
brake cable of any type of bicycle brake as desired and 
hence has a considerable general applicability. 
[0074] Also, since the coil spring, the first blocking 
member and the second blocking member are all en- 
closed within the housing, the braking power modulator 
has a simplified structure, a high reliability and a low 
manufacturing cost and hence a great generality. 
[0075] Furthermore, different pre-loaded forces, such 
as seven, ten and thirteen kilograms, applied to the coil 
spring are available for selection. A rider can select a 
braking power modulator having a suitable pre-loaded 
force based on his/her weight, hand's gripping power 
and custom of operating the brake. Thus, the rider can 
obtain a good brake control feeling, and can comfortably 
carry out the brake control without having to depend on 
professional control skills and thus can enjoy the ride. 
The overly early lock of the rim of the wheel by the brake 
shoes and hence the failure of the brake control are ef- 
fectively prevented, especially in a downhill ride. 
[0076] While only three main embodiments have 
been chosen to illustrate the present invention, it will be 
apparent to those skilled in the art from this disclosure 
that various changes and modifications can be made 
herein without departing from the scope of the invention 
as defined in the appended claims. Furthermore, the 
foregoing description of the embodiments according to 
the present invention are provided for illustration only, 
and not for the purpose of limiting the invention as de- 
fined by the appended claims and their equivalents. 



Claims 

1 . A braking power modulator (2, 2\ 100) for a bicycle 



disposed midway along a brake cable (10) for mod- 
ulating a braking power corresponding to a stroke 
of an inner wire (10a) of the brake cable, said brak- 
ing power modulator comprising. 

5 

a tubular portion (20, 20', 110) having a first end 
(30, 30', 112) and a second end (32, 32\ 116) 
with a longitudinal axis extending therebe- 
tween; 

10 a first blocking portion (22, 120) with a first ca- 

ble bore movably coupled to said first end (30, 
30', 112) of said tubular portion (20, 20', 110) 
for axial movement within said tubular portion 
along a predetermined modulator stroke; 
is a second blocking portion (24, 1 40) with a sec- 

ond cable bore coupled to said second end (32, 
32\ 116) of said tubular portion (20, 20', 110); 
a biasing member (26, 1 30) disposed in said 
tubular portion (20, 20', 110) between said first 
20 and second blocking portions under a pre-load- 

ed state with a pre-set compression force; and 
an adjusting member (28) engaging said bias- 
ing member (26) to change said pre-set com- 
pression force of said biasing member without 
25 changing said predetermined modulator stroke 

of said first blocking portion (22). 

2. A braking power modulator according to claim 1, 
wherein 

30 said second blocking portion (24, 140) is a 

separate member that is press-fitted into a second 
end (32, 32', 116) of said tubular portion (20 : 20', 
110). 

35 3. A braking power modulator according to claim 1, 
wherein 

said second blocking portion (24, 140) is a 
separate member that is fixed to said tubular portion 
with an adhesive. 

40 

4. A braking power modulator according to any of the 
preceding claims, wherein 

said adjusting member (28) includes a nut 
(28) that is threadedly coupled to one of said first 
45 and second blocking portions. 

5. A braking power modulator according to any of 
claims 1 to 3, wherein 

said nut (28) is threadedly coupled to said first 
50 blocking portion (22). 

6. A braking power modulator according to any of the 
preceding claims, wherein 

said adjusting member (28) is adjustably cou- 
55 pied to said first blocking portion (22) for movement 
therewith. 

7. A braking power modulator according to any of the 
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preceding claims, wherein 

said tubular portion (20, 20') includes a win- 
dow (34, 34') for viewing relative positioning of said 
adjusting member (28) within said tubular portion 
(20). 

8. A braking power modulator according to any of the 
preceding claims, wherein 

said pre-set compression force of said biasing 
member is between approximately seven to four- 
teen kilograms. 

9. A braking power modulator according to any of the 
preceding claims, wherein 

said adjusting member (28) is continuously 
adjustable to change said pre-set compression 
force of said biasing member between a low spring 
force position and a high spring force position. 

10. A braking power modulator according to any of the 
preceding claims, wherein 

said pre-set compression force of said biasing 
member applies a force of approximately seven kil- 
ograms at said low spring force. 

11. A braking power modulator according to any of the 
preceding claims 1 to 9, wherein 

said pre-set compression force of said biasing 
member applies a force of approximately fourteen 
kilograms at said high spring force. 

12. A braking power modulator according to any of the 
preceding claims, wherein 

said adjusting member is adjustable to com- 
press said biasing member to a locking position in 
which said first blocking portion is effectively non- 
movable. 

13. A braking power modulator according to any of the 
preceding claims, wherein 

said first cable bore of said first blocking por- 
tion (22, 1 20) has a first cylindrical portion (48, 1 25) 
with a diameter slightly greater than an outer diam- 
eter of a first outer casing member of the brake ca- 
ble, a second cylindrical portion (50, 124) with a di- 
ameter slightly greater than an outer diameter of the 
inner wire (1 0a) of the brake cable, and an abutment 
formed between said first and second cylindrical 
portions of said first cable bore of said first blocking 
portion for abutting an end of the first outer casing 
member of the brake cable. 

14. A braking power modulator according to claim 13, 
wherein 

said second cable bore of said second block- 
ing portion has a first cylindrical portion with a di- 
ameter slightly greater than an outer diameter of a 
second outer casing member of the brake cable, a 



second cylindrical portion with a diameter slightly 
greater than an outer diameter of the inner wire 
(10a) of the brake cable, and an abutment formed 
between said first and second cylindrical portions 
5 of said second cable bore of said second blocking 
portion for abutting an end of the second outer cas- 
ing member of the brake cable. 

15. A braking power modulator according to any of the 
io preceding claims, wherein 

said second cable bore of said second block- 
ing portion (24, 140) has a first cylindrical portion 
(68, 1 42) with a diameter slightly greater than an 
outer diameter of an outer casing member of the 

is brake cable, a second cylindrical portion (70, 144) 
with a diameter slightly greater than an outer diam- 
eter of the inner wire (10a) of the brake cable : and 
an abutment formed between said first and second 
cylindrical portions of said second cable bore of said 

20 second blocking portion for abutting an end of the 
outer casing member of the brake cable. 

16. A braking power modulator according to any of the 
preceding claims, wherein 

25 said first blocking portion (22) includes an out- 

er adjustment portion extending from an opening 
(34) formed in said first end of said tubular portion. 

17. A braking power modulator according to any of the 
30 preceding claims, wherein 

said first blocking portion (22) includes an an- 
nular flange having an outer diameter that is smaller 
than an inner diameter of said tubular portion, but 
larger than said opening of said first end of said tu- 
35 bular portion. 

18. A braking power modulator according to any of the 
preceding claims, wherein 

said first blocking portion (22) includes an in- 
40 ner portion with said adjusting member movably 
coupled thereto. 

19. A braking power modulator according to claim 21 , 
wherein 

45 said adjusting member has at least one tab 

(72) engaging said window to prevent relative rota- 
tional movement between said tubular portion and 
said adjusting member. 

so 20. A braking power modulator according to any of the 
preceding claims, wherein 

said tubular portion is made of aluminum. 

21. A braking power modulator according to any of the 
5 5 preceding claims 1 to 19, wherein 

said tubular portion is made of resin. 

22. A braking power modulator according to any of the 
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preceding claims, wherein 

said tubular portion includes a transparent 
section (38'). 

23. A braking power modulator according to any of the s 
preceding claims, wherein 

said tubular portion includes indicia that rep- 
resent settings of said pre-set compression force. 

24. A braking power modulator according to any of the 10 
preceding claims, wherein 

said biasing member is a coil spring. 

25. A braking power modulator according to any of the 
preceding claims, wherein 15 

a cover overlying at least said tubular portion 
to prevent contamination. 

26. A braking power modulator according to claim 25, 
wherein 20 

said cover is made of resin. 

27. A braking power modulator according to claim 25 or 
26, wherein 

said cover is transparent. 25 

28. A braking power modulator according to any of the 
preceding claims, wherein 

said tubular portion includes an end member 
with a hole formed therein, said end member being 30 
a separate member that is fixedly coupled to said 
first end of said tubular portion. 
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(54) Braking power modulator for a bicycle brake 

(57) A braking power modulator 2 is provided for a 
bicycle brake to modulate a braking power correspond- 
ing to a stroke of an inner wire 10a of the brake cable 
10. The braking power modulator 2 is mounted midway 
along a brake cable 1 0 for the bicycle brake. The braking 
power modulator 2 is adjustable to provide different 
braking powers for different riders or different road con- 
ditions. The braking power modulator 2 basically in- 
cludes a tubular portion 20, a first blocking portion 22, 
a second blocking portion 24, a biasing member 26 and 
an adjusting member 2B. The tubular portion 20 has a 
first end 30 and a second end 32 with a longitudinal axis 
extending therebetween. The first blocking portion 22 
has a first cable bore 46 and is coupled to the first end 
30 of the tubular portion 20 for axial movement within 
the tubular portion 20 along a predetermined modulator 
stroke. The second blocking portion 24 has a second 
cable bore 66 and is movably coupled to the second end 
32 of the tubular portion 20. The biasing member 26 is 
disposed in the tubular casing 20 between the first and 
second blocking portions 22, 24 under a pre-loaded 
state with a pre-set compression force. The adjusting 
member 28 engages the biasing member 26 to change 
the pre-set compression force of the biasing member 28 
without changing the predetermined modulator stroke 
of the first blocking portion 22. 
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